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Description

BACKGROUND OF THE INVENTION

Field of the Invention

�[0001] This invention generally relates to a bicycle
wheel. More specifically, the present invention relates to
a reinforced rim of the bicycle wheel and a method of
making the rim. Background Information
�[0002] Bicycling is becoming an increasingly more
popular form of recreation as well as a means of trans-
portation. Moreover, bicycling has become a very popular
competitive sport for both amateurs and professionals.
Whether the bicycle is used for recreation, transportation
or competition, the bicycle industry is constantly improv-
ing the various components of the bicycle as well as the
frame of the bicycle. One component that has been ex-
tensively redesigned is the bicycle wheel. Bicycle wheels
are constantly being redesigned to be strong, lightweight
and more aerodynamic in design as well as to be simple
to manufacture and assemble.
�[0003] There are many different types of bicycle
wheels, which are currently available on the market. Most
bicycle wheels have a hub portion, a plurality of spokes
and an annular rim. The hub portion is attached to a part
of the frame of the bicycle for relative rotation. The inner
ends of the spokes are coupled to the hub and extend
outwardly from the hub. The annular rim is coupled to
the outer ends of the spokes and has an outer portion
for supporting a pneumatic tire thereon. Typically, the
spokes of the bicycle wheel are thin metal wire spokes.
The ends of the hub are usually provided with flanges
that are used to couple the spokes to the hub. In partic-
ular, holes are provided in the hub flanges. The wire
spokes are usually bent on their inner end and provided
with a flange that is formed in the shape of a nail head.
The inner end is supported in one of the holes in one of
the hub flanges. The outer ends of the spokes typically
are provided with threads for engaging spoke nipples,
which secure the outer ends of the wire spokes to holes
in the rim.
�[0004] For example, U.S. Patent No. 6,155,651 (Miza-
ta et al. �) discloses such a bicycle spoke rim wheel for a
tubeless tire of the wire-�on type. The rim is provided with
a diaphragm on the outer side (tube side) of the rim and
a nipple hole of the diaphragm being airtightened by a
seal material in the form of a metal tape. When the tube-
less tire is filled with air a soft foam is further bonded to
the upper surface of the seal material to get the tire bead
portion placed on bead-�seating portions between the two
opposed ear portions of the rim. The bead-�seating portion
has a curved contour to enlarge the sealing area for the
tire bead portion. A valve for filling the tire with air is
pressed against the diaphragm of the bicycle spoke rim
wheel through a packing. In order to receive the spokes
and its nipple heads with the rim wheel, the inner side of
the rim comprises through holes at thicker wall portions

of the rim body. However there are local high stress con-
centrations due to notch effects at the boundaries of the
through holes and the nipple heads, because the load is
not distributed gradually. Such stress concentrations
may damage the spokes, nipple heads and the rim body.
�[0005] The above types of wheels have been designed
for use with tube tires or tubeless tires. Typically, tubeless
tire wheels have an annular seal arranged to seal the
spoke attachment openings of the rim. Rims designed
for tube tires also often have an annular member covering
the spoke attachments. In any case, these typical types
of wheels can be expensive and complicated to manu-
facture and assemble. Moreover, these typical wheels
are not always as strong and lightweight, as desired. Fur-
thermore, with these typical wheels it can be difficult,
complicated and/or expensive to replace a spoke or
spokes.
�[0006] In view of the above, it will be apparent to those
skilled in the art from this disclosure that there exists a
need for an improved bicycle rim for a bicycle wheel and
method of making such a rim. This invention addresses
this need in the art as well as other needs, which will
become apparent to those skilled in the art from this dis-
closure.

SUMMARY OF THE INVENTION

�[0007] One object of the present invention is to provide
a rim for a bicycle wheel that is relatively strong yet rel-
atively lightweight.
�[0008] Another object of the present invention is to pro-
vide a rim that is relatively simple and inexpensive to
manufacture and assemble.
�[0009] Another object of the present invention is to pro-
vide a method for making a rim that is relatively strong
yet relatively lightweight rim.
�[0010] Still another object of the present invention is
to provide a method of making a rim that is relatively
simple and inexpensive.
�[0011] The foregoing objects can basically be attained
by providing a bicycle rim comprising an annular tire at-
tachment portion adapted to have a tire mounted thereon,
an annular spoke attachment portion and a plurality of
separate reinforcement members. The annular spoke at-
tachment portion is fixedly coupled with the tire attach-
ment portion to form an annular hollow area. The spoke
attachment portion includes a plurality of circumferential-
ly spaced attachment openings with each attachment
opening having a central axis. The plurality of reinforce-
ment members are fixedly coupled to an exterior surface
of the spoke attachment portion at the attachment open-
ings to effectively increase the thickness of the spoke
attachment portion of the rim at the attachment openings.
Each of the reinforcement members is located exteriorly
of the hollow area and has a through opening that is
aligned with one of the attachment openings.
�[0012] The foregoing objects can also basically be at-
tained by providing a method of making a bicycle rim that
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comprises forming an annular rim, fixedly coupling a plu-
rality of reinforcement members to the rim and forming
a plurality of attachment openings. The forming of the
annular rim creates an annular tire attachment portion
and an annular spoke attachment portion fixedly coupled
with the annular tire attachment portion to form an annular
hollow area. The plurality of reinforcement members are
fixedly coupled to an exterior surface of the spoke attach-
ment portion such that the reinforcement members are
located exteriorly of the annular hollow area in a circum-
ferentially spaced arrangement to effectively increase
the thickness of the spoke attachment portion. The plu-
rality of attachment openings are formed such that one
of the attachment openings extends through one of the
reinforcement members and through the spoke attach-
ment portion of the rim.
�[0013] These and other objects, features, aspects and
advantages of the present invention will become appar-
ent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed
drawings, discloses a preferred embodiment of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0014] Referring now to the attached drawings which
form a part of this original disclosure:
�[0015] Figure 1 is a side elevational view of a bicycle
wheel with a reinforced rim in accordance with a first pre-
ferred embodiment of the present invention;
�[0016] Figure 2�(a) is an enlarged, partial cross- �sec-
tional view of the bicycle wheel illustrated in Figure 1 with
the tire removed for the purpose of illustration, as seen
along section line 2�(a)- �2�(a) of Figure 1;
�[0017] Figure 2�(b) is an enlarged, partial cross- �sec-
tional view of the bicycle wheel illustrated in Figure 1 with
the tire removed for the purpose of illustration, as seen
along section line 2�(b)- �2�(b) of Figure 1;
�[0018] Figure 3�(a) is an enlarged, partial cross- �sec-
tional view of the bicycle wheel illustrated in Figure 1 with
the tire and spokes removed for the purpose of illustra-
tion, as seen along section line 2�(a)-�2�(a) of Figure 1, and
with the reinforcement member shown in elevation for
the purpose of illustration;
�[0019] Figure 3�(b) is a side (axial) elevational view of
the portion of the rim illustrated in Figure 3�(a);
�[0020] Figure 4 is an enlarged, partial cross- �sectional
view of the bicycle wheel illustrated in Figures 1-3 with
the tire removed for the purpose of illustration, as seen
along section line 4-4 of Figure 1;
�[0021] Figure 5 is an enlarged, side (axial) elevational
view of one of the reinforcement members of the bicycle
rim illustrated in Figures 1-4, prior to forming a through
opening therein;
�[0022] . Figure 6 is an end (circumferential) elevational
view of the reinforcement member illustrated in Figure 5;
�[0023] Figure 7 is an outside elevational view (i.e. outer
radial view) of the reinforcement member illustrated in

Figures 5 and 6;
�[0024] Figure 8 is an inside elevational view (i.e. inner
radial view) of the reinforcement member illustrated in
Figures 5-7;
�[0025] Figure 9 deleted;
�[0026] Figure 10 is a partial cross-�sectional view of the
rim illustrated in Figure 1 as seen along section line 2�(a)-
2 �(a) of Figure 1, prior to fixedly coupling the reinforcement
members to the spoke attachment portion;
�[0027] Figure 11 is a partial cross-�sectional view-�of the
rim illustrated in Figure 1 as seen along section line 2�(a)-
2 �(a) of Figure 1, after to fixedly coupling the reinforcement
members to the spoke attachment portion but before
forming the attachment openings;
�[0028] Figure 12 is a partial cross-�sectional view of the
rim illustrated in Figure 1 as seen along section line 2�(a)-
2 �(a) of Figure 1, after to fixedly coupling the reinforcement
members to the spoke attachment portion and after form-
ing the attachment openings;
�[0029] Figure 13 is an enlarged, top plan view of the
hub of the bicycle wheel illustrated in Figure 1 with por-
tions shown in cross-�section for the purpose of illustra-
tion;
�[0030] Figure 14 is an enlarged, top plan view of the
hub body of the hub illustrated in Figure 13;
�[0031] Figure 15 is a partial, enlarged cross- �sectional
view of a portion of the hub body illustrated in Figures 13
and 14 with a spoke nipple arranged in a spoke hole;
�[0032] Figure 16 is a right side elevational view of the
portion of the hub body and spoke nipple illustrated in
Figure 15;
�[0033] Figure 17 is a side elevational view of a bicycle
wheel with a reinforced rim in accordance with a second
preferred embodiment of the present invention;
�[0034] Figure 18 is an enlarged, partial cross- �sectional
view of the bicycle wheel illustrated in Figure 17 with the
tire removed for the purpose of illustration, as seen along
section line 18-18 of Figure 17;
�[0035] Figure 19 is an enlarged, partial cross- �sectional
view of the bicycle wheel illustrated in Figure 17 with the
tire removed for the purpose of illustration, as seen along
section line 19-19 of Figure 17; and
�[0036] Figure 20 is an enlarged, partial cross- �sectional
view of the bicycle wheel illustrated in Figure 17 with the
tire removed for the purpose of illustration, as seen along
section line 20-20 of Figure 17.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

�[0037] Selected embodiments of the present invention
will now be explained with reference to the drawings. It
will be apparent to those skilled in the art from this dis-
closure that the following descriptions of the embodi-
ments of the present invention are provided for illustration
only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.
�[0038] Referring initially to Figure 1, a bicycle wheel

3 4 



EP 1 486 352 B1

4

5

10

15

20

25

30

35

40

45

50

55

10 is illustrated in accordance with a first embodiment of
the present invention. The bicycle wheel 10 utilizes a
reinforced rim 12 that has a plurality of reinforcement
members 14 fixedly coupled thereto in accordance with
the present invention. When the reinforcement members
14 are fixedly coupled to the rim 12, the reinforcement
members 14 form part of the rim 12. Thus, the bicycle
wheel 10 basically includes the rim 12 with the reinforce-
ment members 14, a plurality of spokes 16, a pneumatic
tire 18 and a center hub 20. The tire 18 can include a
tube (not shown) and a separate tire, or can be a tubeless
type tire, as discussed below in more detail.
�[0039] In the illustrated embodiment, the spokes 16
are radial spokes that connect the hub 20 to the rim 12.
Preferably eight of the spokes 16 extend to one side of
the hub 20, while the other eight spokes 16 extend to the
other side of the hub 20, as explained below. In the illus-
trated embodiment, the hub 20 is a front hub (i.e. the hub
20 does not include one or more sprockets) that utilizes
sixteen radial spokes 16 coupled to the rim 12 at equally
spaced circumferential locations as seen in Figure 1.
�[0040] Of course, it will be apparent to those skilled in
the art from this disclosure that bicycle wheel 10 could
use a modified rim and/or hub in order to accommodate
different spoking arrangements (e.g. all tangential
spokes, some tangential spokes and some radial spokes,
etc.) without departing from the scope of the present in-
vention. It will also be apparent to those skilled in the art
from this disclosure that bicycle wheel 10 could use a
modified rim and/or hub in order to accommodate one or
more sprockets, as needed and/or desired. Finally, it will
also be apparent to those skilled in the art from this dis-
closure that the bicycle wheel 10 could use a modified
rim and/or hub in order to accommodate fewer or more
spokes 16 if needed and/or desired. In any case, the
spokes 16 are preferably coupled to the annular rim 12
in a circumferentially spaced arrangement.
�[0041] The rim 12 is an annular member designed for
rotation about a center axis X. The rim 12 is constructed
of a substantially rigid material, such as those materials
that are well known in the art. For example, the rim 12
can be constructed of any suitable metallic material, such
as plated steel, stainless steel, aluminum, magnesium
or titanium, as well as other non- �metallic materials, such
as a carbon fiber composite. Preferably, the rim 12 is
constructed of aluminum. The construction of the rim 12
will be discussed in more detail below.
�[0042] Referring to Figures 1-4, the rim 12 is substan-
tially circular as seen in side elevation (Figure 1). The
rim 12 basically includes an outer annular portion 24, an
inner annular portion 26 with a plurality of attachment
openings 28a and 28b, and the plurality of the reinforce-
ment members 14 fixedly coupled to the inner annular
portion 26 at the attachment openings 28a and 28b to
reinforce the rim 12. The outer annular portion 24 is a
tire attachment portion, while the inner annular portion
26 is a spoke attachment portion.
�[0043] Basically, the outer annular portion 24 and the

inner annular portion 26 are shaped such that the rim 12
has a uniform cross- �sectional profile as seen in Figures
2 �(a)- �4, except for the absence of material at various
openings formed in the rim 12 and the presence of the
reinforcement members 14 at circumferentially spaced
locations, as described herein. Each of the reinforcement
members 14 has a varying cross-�sectional profile in the
circumferential direction as best seen in Figures 2 �(a)- �3
(b), as explained below in more detail. Thus, the outer
annular portion 24 and the inner annular portion 26 each
have a symmetrical cross- �sectional shape relative to a
center plane P that is perpendicular to the center axis X
of the wheel 10. However, the rim 12 is not completely
(i.e. not exactly or perfectly) symmetrical relative to the
center plane P due to the arrangements of the attachment
openings 28a and 28b and the presence of the reinforce-
ment members 14.
�[0044] Specifically, each of the attachment openings
28a and 28b has a central axis C that is angled relative
to the center plane P so that alternating spokes 16 extend
to opposite ends of the central hub 20. In other words,
the attachment openings 28a and 28b are preferably an-
gled relative to the center plane P in an alternating man-
ner. The reinforcement members 14 have a similar con-
figuration, as discussed below in more detail. In any case,
the rim 12 preferably has a substantially symmetrical
shape relative to the center plane P of the wheel 10.
�[0045] The inner annular portion 26 of the rim 12 is
fixedly coupled with the outer annular portion 24 to form
an annular hollow area A. The inner annular portion 26
preferably has a U-�shaped or V- �shaped cross- �section
with the outer ends of the inner annular portion 26 cou-
pled to opposite axial sides of the outer annular portion
24 to form the annular hollow area A. The inner annular
portion 26 is designed to have the spokes 16 coupled
thereto.
�[0046] The outer annular portion 24 also preferably has
a substantially U-�shaped cross-�section with the free ends
of the outer annular portion 24 designed to retain the tire
18. The outer annular portion 24 is preferably integrally
formed with the inner annular portion 26 as a one-�piece
unitary aluminum member that is separate from the re-
inforcement members 14 to form a constant cross-�sec-
tional shape about the entire circumference of the outer
annular portion 24 and the inner annular portion 26 of
the rim 12 in a relatively conventional manner.
�[0047] The reinforcement members 14 are preferably
formed as separate aluminum members from the outer
annular portion 24 and the inner annular portion 26. The
reinforcement members are preferably formed by cast-
ing, machining and/or any other suitable manufacturing
technique. The reinforcement members 14 are fixedly
coupled to the inner annular portion 26 of the rim 12,
preferably by welding or brazing in order to reinforce the
rim 12.
�[0048] Referring still to Figures 1-4, the outer annular
portion 24 basically includes a pair of annular side sec-
tions or tire support sections 30 and an annular outer
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bridge or connecting section 32. The annular connecting
section 32 extends between the annular side sections 30
to form a substantially U-�shaped tire receiving recess as
seen in cross- �section (Figures 2-4). The annular side
sections 30 are annular plate shaped members that are
preferably between about 1.1 and about 1.4 millimeters
thick that form a pair of annular tire supporting surfaces
and a pair of annular braking surfaces in a conventional
manner.
�[0049] The tire supporting surfaces of the annular side
sections 30 are annular opposed planar annular surfaces
that face each other toward the center plane P. The tire
supporting surfaces have annular ribs R formed at their
free ends to retain beads of the tire 18 in a conventional
manner. The annular ribs R project axially toward each
other. The annular braking surfaces of the annular side
sections 30 are annular opposed planar annular surfaces
that face outwardly away from the center plane P to en-
gage conventional rim brakes. The radially inner ends of
the annular side sections 30 are fixedly coupled to the
inner annular portion 26.
�[0050] The annular connecting section 32 is a tubular
member that has a varying thickness, preferably between
about 0.8 and about 1.0 millimeters thick. The annular
connecting section 32 is thicker in the central area that
overlaps the center plane P. The annular connecting sec-
tion 32 preferably has a varying, contoured shape, as
shown in Figures 2�(a) to 4. The annular connecting sec-
tion 32 preferably includes a single valve aperture 34
formed therein for coupling a valve 36 therein in a con-
ventional manner, as seen in Figures 1 and 4. The an-
nular connecting section 32 is fixedly coupled to the an-
nular side sections 30 at radial positions between the
inner and outer ends of the annular side sections 30.
Preferably, the connecting section 32 is free of openings,
except for the single valve aperture 34 such that the tire
18 can be a tubeless tire.
�[0051] Of course, it will be apparent to those skilled in
the art from this disclosure that the tire 18 could be a
tube- �type tire (not shown), and that the valve aperture
34 could receive the valve of a tube (not shown) in a
conventional manner. Thus, the valve aperture 34 and/or
the valve 36 can be designed for a tubeless tire in a con-
ventional manner, and/or for a tube-�type tire in a conven-
tional manner. In any case, because the valve 36 is con-
ventional, the valve 36 will not be discussed and/or illus-
trated in detail herein.
�[0052] Referring still to Figures 1-4, the inner annular
portion 26 is a curved tubular member that has U-�shaped
or V-�shaped cross-�sectional shape. The inner annular
portion 26 preferably has a varying thickness between
about 0.8 and about 1.0 millimeters. The inner annular
portion 26 basically includes a pair of annular slanted
sections 40 and an inner annular section 42 fixedly cou-
pled to the slanted sections 40. The annular slanted sec-
tions 40 and the inner annular section 42 of the inner
annular portion 26, and the annular side section 30 and
annular connecting section 32 of the outer annular por-

tion 24 are preferably integrally formed together as a one-
piece, unitary member that is separate from the reinforce-
ment members 14.
�[0053] The plurality of attachment openings 28a and
28b are formed in the inner annular section 42 and are
designed to have the spokes 16 mounted therein. The
slanted sections 40 preferably have thicknesses of about
0.8 millimeters, while the inner annular section 42 pref-
erably has a thickness of about 1.0 millimeters. Gradual
transition areas are located between the annular slanted
sections 40 and the inner annular section 42. Outer radial
ends of the slanted sections 40 are fixedly coupled to
inner radial ends of the annular side sections 30 of the
outer annular portion 24. Inner radial ends of the slanted
sections 40 are fixedly coupled to outer radial ends of
the inner annular section 42.
�[0054] The attachment openings 28a and 28b of the
inner annular section 42 are preferably circular- �shaped
threaded openings with their central axes C angled in
opposite directions relative to the center plane P in an
alternating manner, as mentioned above. Thus, the
spokes 16 can be threadedly coupled within the attach-
ment openings 28a and 28b. The inner annular section
42 preferably has eight of the attachment openings 28a
and eight of the attachment openings 28b arranged in an
alternating manner about the entire circumference of the
rim 12 for a total of sixteen of the attachment openings
28a and 28b in order to attach a total of sixteen spokes
16. Preferably, the attachment openings 28a and 28b are
circumferentially equally spaced apart from each other.
In other words, the attachment openings 28a are prefer-
ably shaped as mirror images (i.e. inverted image) of the
attachment openings 28b relative to the center plane P,
as best seen in Figures 1, 2�(a) and 2 �(b). Thus, the at-
tachment openings 28a are circumferentially offset from
the attachment openings 28b in an alternating (inter-
laced) manner.
�[0055] The inner annular section 42 preferably in-
cludes a single valve opening 44 formed therein for cou-
pling the valve 36 thereto in a conventional manner, as
seen in Figures 1 and 4. The valve 36 is preferably de-
signed such that the tire 18 can be a tubeless tire. How-
ever, it will be apparent to those skilled in the art from
this disclosure that the tire 18 could be a tube-�type tire
(not shown), and that the valve opening 44 could receive
the valve of a tube (not shown) in a conventional manner.
Thus, the valve opening 44 and/or the valve 36 can be
designed for a tubeless tire in a conventional manner,
and/or for a tube- �type tire in a conventional manner.
�[0056] The inner annular section 42 together with the
annular slanted sections 40 define annular curved interior
and exterior surfaces 46 and 48 of the inner annular por-
tion 26. The reinforcement members 14 are preferably
fixedly coupled to the exterior surface 48 by welding or
brazing such that the reinforcement members 14 contact
the exterior surface 48 of the inner annular portion 26.
The attachment openings 28a and 28b extend between
the interior and exterior surfaces 46 and 48 of the inner
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annular portion 26.
�[0057] Referring now to Figures 1-8, the reinforcement
members 14 will now be discussed in more detail. The
reinforcement members 14 are preferably welded or
brazed to the exterior surface 48 of the inner annular
portion 26 in order to permanently secure the reinforce-
ment members 14 thereto, as mentioned above. Each
reinforcement member 14 is preferably constructed as a
one-�piece unitary member from a lightweight, rigid me-
tallic material. Specifically, each reinforcement member
14 is preferably constructed of aluminum, as mentioned
above.
�[0058] In any case, the reinforcement members 14 are
preferably constructed of the same material as the inner
annular portion 26 of the rim 12, and are permanently
bonded to the inner annular portion 26 to reinforce the
rim 12. Specifically, the reinforcement members 14 are
fixedly coupled to the- inner annular section 42 of the
inner annular portion 26 to effectively increase the thick-
ness of the inner annular portion 26 at the attachment
openings 28a and 28b to provide rigid reinforcement to
the rim 12.
�[0059] Each reinforcement member 14 basically in-
cludes a base portion 50, a projecting portion 52 extend-
ing from the base portion 50 and a through opening 54
extending through both the base portion 50 and the pro-
jecting portion 52. A dotted (phantom) line divides the
base portion 50 and the projecting portion 52 in Figures
5 and 6 for the purpose of illustration. Each through open-
ing 54 is preferably a circular-�shaped threaded opening.
The outer ends of the spokes 16 are threadedly coupled
within the through openings 54 to couple the spokes 16
to the rim 12.
�[0060] The through openings 54 are aligned and coin-
cident with the respective attachment openings 28a and
28b. Thus, the spokes 16 can be adjustably, releasably
coupled to the inner annular portion 26 of the rim 12 via
the reinforcement members 14 (i.e., the through open-
ings 54) and the inner annular section 42 (i.e., the attach-
ment openings 28a and 28b). In other words, the through
openings 54 together with the respective attachment
openings 28a and 28b form a plurality of spoke attach-
ment openings with the spokes 16 threadedly coupled
therein.
�[0061] The reinforcement members 14 preferably
have the through openings 54 formed therein after fixedly
coupling the reinforcement members 14 to the spoke at-
tachment portion 26, as discussed below. The reinforce-
ment member 14 illustrated in Figures 5-8 is shown prior
to fixedly coupling the reinforcement member 14 to the
inner annular portion 26, and thus, prior to forming the
through opening 54 therein. The inner attachment portion
26 also preferably has the attachment openings 28a and
28b formed therein after fixedly coupling the reinforce-
ment members 14 thereto, as discussed below.
�[0062] All of the reinforcement members 14 preferably
have identical shapes prior to forming the through open-
ing 54 in each reinforcement member 14, as best shown

in Figures 5-8. Even after forming the through openings
54, all of the reinforcement members 14 are preferably
identical to each other, but mirror images of each other
relative to the center plane P due to the inclination of the
through openings 54 and the attachment openings 28a
and 28b, as best seen in Figures 2�(a) and 2�(b). In other
words, the reinforcement members 14 are preferably ar-
ranged in an alternating orientation due to the configu-
ration of the respective attachment openings 28a and
28b such that the spokes 16 extend to the appropriate
ends of the hub 20, as best seen in Figures 1, 2�(a) and
2 �(b). Thus, only one of the reinforcement members 14
will be discussed and/or illustrated in detail herein.
�[0063] The base portion 50 of each reinforcement
member is a plate shaped member that is slightly elon-
gated in the circumferential direction, as seen in Figures
5-8. Thus, each reinforcement member 14 preferable has
an overall circumferential dimension Y at least as large
as an overall axial dimension Z thereof. In the illustrated
embodiment, the overall circumferential dimension Y is
preferably about 15.2 � 0.15 millimeters, while the over-
all axial dimension Z is preferably about 12.8 millimeters.
The base portion 50 has a curved rim facing surface 56a,
a pair of curved exterior facing surfaces 56b, a pair of
axially facing end surfaces 56c and a pair of circumfer-
entially facing end surfaces 56d. The curved exterior fac-
ing surfaces 56b also partially define the projecting por-
tion 52 of the reinforcement member 14.
�[0064] The rim facing surface 56a of the base portion
50 is curved as viewed in the circumferential direction,
as best seen in Figure 6. The rim facing surface 56a is
a contoured surface that corresponds to the contour of
the exterior surface 48 of the inner annular portion 26.
The exterior facing surfaces 56b taper away from the rim
facing surface 56a toward the projection portion 52. The
axially facing end surfaces 56c and the circumferentially
facing end surfaces 56d extend between the rim facing
surface 56a and the exterior facing surfaces 56b to define
a first tapered section 57 between the base portion 50
and the projecting portion 52. A second tapered section
that is formed by the axially facing end surfaces 56c and
the circumferentially facing end surfaces 56d that ex-
tends around the periphery of the base portion 50.
�[0065] The base portion 50 preferably has a symmet-
rical shape relative to a center longitudinal plane L and
a center transverse plane W, as best seen in Figures 5-8.
However, each reinforcement member 14 is not perfectly
or exactly symmetrical relative to the center plane P,
which coincides with the center longitudinal plane L of
the reinforcement member 14, after forming the through
opening 54 due to the inclination of the through opening
54.
�[0066] The base portion 50 preferably has a thickness
approximately equal to or slightly smaller than the thick-
ness of the inner annular portion 26 of the rim 12. The
thickness of the base portion 50 tapers to a thickness
larger than the thickness of the inner annular portion 26
as the base portion 50 approaches the projecting portion
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52. The outer periphery of the base portion 50 can op-
tionally include a plurality of welding projections (not
shown) that extend from the rim facing surface 56a, prior
to fixedly coupling the reinforcement member 14 to the
inner annular portion 26. Such optional welding projec-
tions can provide the brazing or welding material for melt-
ing, bonding and/or fusing the reinforcement members
14 to the inner annular portion 26.
�[0067] The projecting portion 52 of each reinforcement
member 14 extends from the base portion 50 away from
one of the attachment openings 28a or 28b. In other
words, the projecting portion 52 extends radially inwardly
from the base portion 50. The projecting portion 52 ba-
sically includes an end surface 58a, a pair of curved ex-
terior circumferential surfaces 58b and radially inner seg-
ments of the exterior facing surfaces 56b. In other words,
the exterior facing surfaces 56b extend continuously
along the base portion 50 and the projecting portion 52.
�[0068] The end surface 58a is preferably spaced radi-
ally inwardly about 3.8 � 0.1 millimeters from the radially
innermost edge of the rim facing surface 56a, while the
outermost radial edges of the base portion 50 (i.e., the
radially outermost edges of the rim facing surface 56a)
is preferably spaced radially inwardly about 5.0 millime-
ters from the radially innermost edge of the rim facing
surface 56a. The end surface 58a preferably has a
square shape that is about 4.0 millimeters long in the
axial direction and the circumferential direction.
�[0069] The projecting portion 52 of each reinforcement
member preferably has a symmetrical shape relative to
the center longitudinal plane L and the center transverse
plane W, as best seen in Figures 5-8. However, each
reinforcement member 14 is not perfectly or exactly sym-
metrical relative to the center plane P, which coincides
with the center longitudinal plane L of the reinforcement
member 14, after forming the through opening 54 due to
the inclination of the through openings 54.
�[0070] As best seen in Figures 3�(a) and 3�(b), each of
the reinforcement members 14 has a first overlapping
dimension D1 and a second overlapping dimension D2
corresponding to the minimum and maximum amounts
of overlap of the reinforcement members 14 with the inner
annular portion 26. The first and second overlapping di-
mensions D1 and D2 are measured in a direction trans-
verse to (i.e., substantially perpendicular to) the central
axis C of each of the attachment openings 28a and 28b.
The center axes C of the attachment openings 28a and
28b are also the central axes of the through openings 54.
�[0071] - More specifically, the first and second over-
lapping dimensions D1 and D2 are preferably measured
substantially in the axial direction and in the circumfer-
ential direction, respectively, with respect to the rim 12.
Thus, the actual overlapping dimension of the reinforce-
ment member 14 with the inner annular portion 26 varies
between the first and second overlapping dimensions D1
and D2. This overlapping arrangement of the reinforce-
ment members 14 with the inner annular portion 26 aids
in dispersing the stresses on the rim 12 from the spokes

16.
�[0072] Each of the attachment openings 28a and 28b
and each through opening 54 has maximum transverse
dimension T corresponding to the diameter of each at-
tachment opening 28a or 28b and each through opening
54. In other words, each through opening 54 has a size
and shape identical to the size and shape of the respec-
tive attachment opening 28a or 28b, as viewed along the
central axes C thereof.
�[0073] The first overlapping dimension D1 is preferably
about twice as large as a maximum transverse dimension
T of the through opening 54, while the second overlap-
ping dimension D2 is preferably about three times as
large as the maximum transverse dimension T of the
through opening 54. In any case, the second (maximum)
overlapping dimension D2 is at least as large as the max-
imum transverse dimension T of the through opening 54.
Preferably, the first (minimum) overlapping dimension D1
is also at least as large as the maximum transverse di-
mension T of the through opening 54, and the second
overlapping dimension D2 is larger than the first overlap-
ping dimension D1.
�[0074] Referring now to Figures 1-4, 13 and 14, the
spokes 16 will now be discussed in more detail. The
spokes 16 are preferably identical to each other. Each
of the spokes 16 basically includes an outer end portion
60, a center or a middle portion 62, an inner end portion
64 and a spoke nipple 66. The outer end portion 60, the
center portion 62, and the inner end portion 64 of each
spoke 16 are preferably integrally formed together as a
one-�piece, unitary member. The spoke nipples 66 are
preferably formed as separate members.
�[0075] Each of the outer end portions 60 of the spokes
16 has external threads to engage one of the threaded
through openings 54 of one of the reinforcement mem-
bers 14 and one of the attachment openings 28a or 28b.
The outer end portion 60 of each spoke also preferably
has a square section used to rotate or hold the spokes
16. Preferably, each of the outer end portions 60 thread-
edly engages one of the through openings 54 and one
of the attachment openings 28a or 28b.
�[0076] Each of the inner end portions 64 of the spokes
16 preferably has external threads with one of the spoke
nipples 66 threadedly coupled thereto in a conventional
manner. The spokes 16 are placed under tension be-
tween the hub 20 and the rim 12 by rotating the spoke
nipples 66 and/or the spokes 16 in a relatively conven-
tional manner. The spokes 16 are preferably convention-
al wire-�type spokes. Thus, the spokes 16 will not be dis-
cussed and/or illustrated in detail herein except as related
to the rim 12 of the present invention.
�[0077] . Referring to Figures 1 and 13-16, the connec-
tions of the spokes 16 to the hub 20 will now be discussed
in more detail. The connections of the spokes 16 to the
hub 20 are basically identical to the connections dis-
closed in U.S. Patent No. 6,431,658, except as explained
below. In particular, the hub 20 is a slightly modified ver-
sion of the front hub disclosed in U.S. Patent No.
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6,431,658, which is designed to be used with the rim 12
having circumferentially equally spaced spoke attach-
ment points. Of course, it will be apparent to those skilled
in the art that the rim 12 of the present invention could
be coupled to a modified hub that includes rear sprockets,
i.e. that is similar to the rear hub disclosed in U.S. Patent
No. 6,431,658, but modified to accommodate the circum-
ferentially equally spaced spoking arrangement dis-
closed herein. Moreover, it will be apparent to those
skilled in the art from this disclosure that the rim 12 with
reinforcement members 14 could be modified in order to
accommodate such a spoking arrangement or other
spoking arrangements as needed and/or desired.
�[0078] The hub 20 basically includes a tubular hub
body portion 84, first and second bearing assemblies 85a
and 85b, and a hub axle 86 rotatably supported in the
tubular body portion 84 by the bearing assemblies 85a
and 85b. The parts of the hub 20 are relatively conven-
tional. Thus, the parts of the hub 20 will not be discussed
or illustrated in detail herein.
�[0079] The tubular body portion 84 has a tubular center
portion 87 and a pair of tubular mounting portions 88a
and 88b at opposite ends of the center portion 87 for
mounting the spokes 16 thereto. Each tubular mounting
portion 88a and 88b has a plurality of spoke openings
89a and 89b for coupling the spokes 16 therein, respec-
tively. Preferably, each mounting portion 88a and 88b
has eight spoke openings 89a and 89b formed therein,
respectively.
�[0080] Preferably, the second mounting portion 88b is
an offset mirror image of first mounting portion 88a. Thus,
the spoke openings 89b are preferably circumferentially
offset from the spoke openings 89a so that the outer end
portions 64 of the spokes 16 are circumferentially equally
spaced from each other at the rim 12. The tubular mount-
ing portions 88a and 88b support the spokes 16 in the
spoke openings 89a and 89b with the spoke nipples 66.
�[0081] Referring now to Figures 10-12, the method of
making the rim 12 in accordance with the present inven-
tion will now be discussed in more detail. First, the an-
nular rim 12 (i.e., separate from the reinforcement mem-
bers 14) is preferably formed that includes the outer an-
nular portion 24 and the inner annular portion 26. For
example, the outer annular portion 24 and the inner an-
nular portion 26 are preferably constructed by first ex-
truding a length of aluminum with the cross-�sectional
shape illustrated in Figures 2-4. Next, the length of alu-
minum is preferably bent into a circular shape, and the
ends of the length of aluminum are then welded together
to form the rim 12 absent the reinforcement members 14.
�[0082] Next, the reinforcement members 14 are pref-
erably fixedly coupled to the inner annular portion 26 of
the rim 12 by welding or brazing around the outer periph-
ery of each reinforcement member 14. The reinforcement
members 14 are preferably constructed as individual
one-�piece members having the configuration illustrated
in Figures 5-8 by casting, machining, or the like, as men-
tioned above. Then the individual reinforcement mem-

bers 14 are fixedly coupled to the inner annular portion
26. If the reinforcement members 14 are welded, prefer-
ably each reinforcement member 14 is welded by flash-
butt or laser welding. In any case a thin bonding layer is
formed to fuse the reinforcement members 14 to the inner
annular portion 26 of the rim 12.
�[0083] Next, the attachment openings 28a and 28b and
the through openings 54 are preferably formed in the rim
12 by first punching or drilling holes (i.e., other than back-
flow drilling), and then by machining the holes to be
threaded. The attachment openings 28a and 28b and the
respective through openings 54 are preferably formed at
the same time as each other. In other words, each of the
through openings 54 of the reinforcement members 14
is preferably formed simultaneously with a respective one
of the attachment openings 28a or 28b.
�[0084] Next, the valve aperture 34 and the valve open-
ing 44 are preferably formed by punching or drilling in a
conventional manner. After the rim is complete, the
spokes 16 are threadedly coupled to both the rim 12 and
the central hub 20. Then, the valve 36 and the tire 18 can
be coupled to the rim 12 in a conventional manner.
�[0085] The method of making the rim 12 discussed
above is merely an example of one preferred method of
the present invention. Thus, it will be apparent to those
skilled in the art from this disclosure that the method steps
could be performed in alternate orders in order to achieve
the rim 12 of the present invention as needed and/or de-
sired. Moreover, it will be apparent to those skilled in the
art from this disclosure that parts (i.e., sub-�steps) of the
method steps could be performed in alternate or inter-
laced orders in order to achieve the rim 12 of the present
invention as needed and/or desired, without departing
from the scope of the present invention.
�[0086] For example, the reinforcement members 14
could be fixedly coupled to the length of extruded alumi-
num that is formed prior to bending the length of alumi-
num into the circular shape of the rim 12. In such a meth-
od, the through openings 54, the attachment openings
28a and 28b, the valve aperture 34 and the valve opening
44 could be formed before or after bending the length of
aluminum into a circular shape. Moreover, the forming
of the through openings 54, the attachment openings 28a
and 28b, the valve aperture 34 and the valve opening 44
could be performed before or after fixedly coupling the
reinforcement members 14.

SECOND EMBODIMENT

�[0087] Referring now to Figures 17-20, a bicycle wheel
210 in accordance with a second preferred embodiment
of the present invention will now be explained. The bicy-
cle wheel 210 is similar to the bicycle wheel 10 of the first
embodiment. Specifically, the bicycle wheel 210 uses a
modified rim 212 having modified reinforcement mem-
bers 214 with modified spokes 216 coupled thereto. More
specifically, the rim 212 is designed to be used with a
conventional tube- �type tire 218. Additionally, the rim 212
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is designed to be used with the modified spokes 216 that
have enlarged heads 261 at their outer end portions 260
rather than threaded outer ends. The reinforcement
members 214 of the rim 212 are also modified in order
to be used with the modified spokes 216.
�[0088] In view of the similarities between the first and
second embodiments, the parts of the second embodi-
ment that are identical to the parts of the first embodiment
will be given the same reference numerals as the parts
of the first embodiment. Moreover, the descriptions of
the parts of the second embodiment that are identical to
the parts of the first embodiment may be omitted for the
sake of brevity. Additionally, in view of the similarities
between this second embodiment and the first embodi-
ment, the descriptions and illustrations of this second em-
bodiment will focus mainly on the differences between
this second embodiment and the first embodiment. How-
ever, it will be apparent to those skilled in the art from
this disclosure that the descriptions and illustrations of
the first embodiment also apply to this second embodi-
ment, except as explained and illustrated herein.
�[0089] The bicycle wheel 210 of this second embodi-
ment basically includes the rim 212 with the reinforce-
ment members 214, the spokes 216, a tube-�type tire 218
and a hub 20. In other words, the modified rim 212 and
the modified spokes 216 of this second embodiment are
designed to be used with the hub 20 of the first embod-
iment.
�[0090] The rim 212 basically includes a modified outer
annular portion 224 (i.e., tire attachment portion), a mod-
ified inner annular portion 226 (i.e., spoke attachment
portion) having a plurality of modified attachment open-
ings 228a and 228b and the modified reinforcement
members 214 fixedly coupled to the inner annular portion
226 at the attachment openings 228a and 228b, prefer-
ably by welding or brazing in a manner identical to the
first embodiment.
�[0091] In this second embodiment, the outer annular
portion 224 is basically substantially identical to the outer
annular portion 24 of the first embodiment, except that
the outer annular portion 224 includes a plurality of cir-
cumferentially equally spaced access openings 225
formed in a modified annular bridge or connecting section
232. The outer annular portion 224 also has a modified
cross-�sectional shape as shown in Figures 18-20 partic-
ularly suited for use with the tube- �type tire 218. The ac-
cess openings 225 are aligned with the attachment open-
ings 228a and 228b such that each of the spokes 216
can be inserted through one of the access openings 225
into one of the attachment openings 228a or 228b. Pref-
erably there are a number of access openings 225 cor-
responding to the overall number of attachment openings
228a and 228b (e.g., sixteen). The annular connecting
section 232 also includes a valve aperture 234 designed
to receive a valve 236 of a tube (not shown) therein in a
conventional manner.
�[0092] The inner annular portion 226 is substantially
identical to the inner annular portion 26 of the first em-

bodiment except that the inner annular portion 226 in-
cludes a modified inner annular section 242. Specifically,
the inner annular section 242 is thicker than the inner
annular section 42 of the first embodiment, and has the
modified attachment openings 228a and 228b and a
valve opening 244 formed therein. The attachment open-
ings 228a and 228b are identical to the attachment open-
ings 28a and 28b of the first embodiment, respectively,
except the attachment openings 228a and 228b are not
threaded, and are longer due to the increased thickness
of the inner annular section 242. The valve opening 244
is designed to receive the valve 236 of a tube (not shown)
therein in a conventional manner.
�[0093] The reinforcement members 214 are identical
to the reinforcement members 14 of the first embodiment,
except that each of the reinforcement members 214 in-
cludes a modified through opening 254 that is not thread-
ed. Thus, the reinforcement members 214 are identical
to the reinforcement member 14 illustrated in Figures 5-8,
prior to forming the through openings 254 therein. Ac-
cordingly, the reinforcement members 214 will not be dis-
cussed and/or illustrated in detail herein.
�[0094] The spokes 216 will now be discussed in more
detail. The spokes 216 are identical to the spokes 16 of
the first embodiment, except that each of the spokes 216
includes a modified outer end portion 260. Specifically,
the outer end portion 260 of each spoke 216 includes an
enlarged head 261 arranged at the free end thereof, as
mentioned above. Thus, the spokes 216 are insertable
through the access openings 225 into the attachment
openings 228a and 228b and the through openings 254
until the enlarged heads 261 are properly seated within
the rim 212, as seen in Figures 18 and 19. The spokes
216 are relatively conventional. Accordingly, the spokes
216 will not be discussed in further detail herein.
�[0095] The rim 212 of this second embodiment is pref-
erably constructed in a manner identical to the rim 12 of
the first embodiment, except that the through openings
254 of the reinforcement members 214 are formed as
unthreaded openings. In other words, the step or steps
of machining the spoke attachment openings (i.e., the
through openings 54 and the attachment openings 228a
and 228b) to create the threaded spoke attachment
openings of the first embodiment are omitted in this sec-
ond embodiment.
�[0096] Of course, it will be apparent to those skilled in
the art from this disclosure that the attachment openings
228a and 228b and the through openings 254 could be
constructed to be identical to each other if needed and/or
desired. In such an arrangement, the attachment open-
ings 228a and 228b and the through openings 254 should
be sufficiently large so that the spokes 216 can be in-
clined relative to the center plane of the rim 212 such that
the spokes 216 extend to opposite ends of the hub 20.
Of course, the precise orientation of the spokes with such
a further modified rim will depend on the type of hub uti-
lized.
�[0097] As used herein, the following directional terms
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"radially, axially, peripherally, circumferentially" as well
as any other similar directional terms refer to those di-
rections of an annular bicycle rim 12 extending around a
center axis X in accordance with the present invention.
Accordingly, these terms, as utilized to describe the
present invention should be interpreted relative to the
center axis X with the present invention.
�[0098] The terms of degree such as "substantially",
"about" and approximately" as used herein mean a rea-
sonable amount of deviation of the modified term such
that the end result is not significantly changed. These
terms should be construed as including a deviation of at
least � 5% of the modified term if this deviation would
not negate the meaning of the word it modifies.
�[0099] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the foregoing
descriptions of the embodiments according to the present
invention are provided for illustration only, and not for the
purpose of limiting the invention as defined by the ap-
pended claims and their equivalents.

Claims

1. A bicycle rim (12) comprising:�

an annular tire attachment portion (24) adapted
to have a tire (18) mounted thereon;
an annular spoke attachment portion (26) fixedly
coupled with said tire attachment portion (24) to
form an annular hollow area (A), said spoke at-
tachment portion (26) including a plurality of cir-
cumferentially spaced attachment openings
(28a, 28b) with each attachment opening (28a,
28b) having a central axis (C), characterized
in that,

a plurality of separate reinforcement members (14)
is fixedly coupled to an exterior surface of said spoke
attachment portion (26) at said attachment openings
(28a, 28b) to effectively increase the thickness of
said spoke attachment portion (26) of said rim (12)
at said attachment openings (28a, 28b), each of said
reinforcement members (14) being located exteriorly
of said hollow area (A) and having a through opening
(54) that is aligned with one of said attachment open-
ings�(28a, 28b).

2. The bicycle rim (12) according to claim 1, wherein
each of said through openings (54) is substantially
coincident with a respective one of said attachment
openings (28a, 28b) as viewed along said central
axis (C) of said respective one of said attachment
openings (28a, 28b).

3. The bicycle rim (12) according to claim 1 or 2, where-
in
each of said reinforcement members (14) has a max-
imum overly in dimension that overlaps said annular
spoke attachment portion (26) that is at least as large
as a maximum transverse dimension of a respective
one of said attachment openings (28a, 28b) as
measured from an outer peripheral edge of said re-
inforcement member (14) to said respective one of
said attachment openings (28a, 28b).

4. The bicycle rim (12) according to any one of claims
1 to 3, wherein
each of said reinforcement members (14) has a rim
facing surface (56a) that corresponds to a contour
of said exterior surface (48) of said spoke attachment
portion (26).

5. The bicycle rim (12) according to any one of claims
1 to 4, wherein
each of said reinforcement members (14) is welded
to said spoke attachment portion (26).

6. The bicycle rim (12) according to any one of claims
1 to 5, wherein
each of said reinforcement members (14) is welded
around an outer periphery thereof that is spaced from
a respective one of said attachment openings (28a,
28b).

7. The bicycle rim (12) according to any one of claims
1 to 6, wherein
each of said reinforcement members (14) is brazed
onto said spoke attachment portion (26).

8. The bicycle rim (12) according to any one of claims
1 to 7, wherein
each of said reinforcement members (14) is brazed
around an outer periphery thereof that is spaced from
a said respective one of said attachment openings
(28a, 28b).

9. The bicycle rim (12) according to any one of claims
1 to 8 , �wherein
each of said attachment openings (28a, 28b) of said
spoke attachment portion (26) is threaded, and said
through opening (54) of each of said reinforcement
members (14) is threaded.

10. The bicycle rim (12) according to any one of claims
1 to 8, wherein
each of said attachment openings (28a, 28b) of said
spoke attachment portion (26) is unthreaded, and
said through opening (54) of each of said reinforce-
ment members (14) is unthreaded.

11. The bicycle rim (12) according to claim any one of
claims 1 to 10, wherein
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the spoke attachment portion (26) includes a pair of
annular side sections (30) extending radially out-
wardly from an inner annular section (42) to form a
first substantially U-�shaped cross-�sectional shape
as viewed in a transverse cross- �sectional direction;
and
said tire attachment portion (24) includes a pair of
annular tire support sections (30) and an annular
bridge section (32) that extends between said tire
support sections (30) to form a second substantially
U-�shaped cross- �sectional shape as viewed in said
transverse cross- �sectional direction in order to form
said annular hollow area (A) together with said spoke
attachment portion (26).

12. The bicycle rim (12) according to claim 11, wherein
said annular bridge section (32) is free of openings
except for a single valve aperture (34) formed there-
in; and
said spoke attachment portion (26) includes a valve
opening (44) aligned with said single valve aperture
(34) of said annular bridge section (32).

13. The bicycle rim (12) according to claim 11 or 12,
wherein
said annular side sections (30) and said inner annu-
lar section (42) of said spoke attachment portion
(26), and said annular tire support sections (30) and
said annular bridge section (32) of said tire attach-
ment portion (24) are integrally formed together as
one-�piece, unitary member that is separate from said
reinforcement members (14).

14. The bicycle rim (12) according to any one of claims
1 to 13, wherein
said attachment openings (28a, 28b) are formed in
an inner annular section (42) of said spoke attach-
ment portion (26) that forms an inner radial periphery
of said rim (12) such that said central axes (C) of
said attachment openings (28a, 28b) extend in a sub-
stantially radial direction of said rim (12).

15. The bicycle rim (12) according to any one of claims
1 to 14, wherein
each of said reinforcement members (14) has a sym-
metrical shape relative to a center plane (P) of said
rim (12), and
each of said reinforcement members (14) has a sym-
metrical shape relative to a center radial plane there-
of that is perpendicular to said center plane (P).

16. The bicycle rim (12) according to any one of claims
1 to 15, wherein
each of the reinforcement members (14) has a max-
imum overall circumferential dimension at least as
large as a maximum overall axial dimension thereof.

17. The bicycle rim (12) according to any one of claims

1 to 16, wherein
each of said reinforcement members (14) has a base
portion (50) with a first thickness and a central pro-
jecting portion (52) extending radially inwardly from
said base portion (50), said projecting portion (52)
having a second thickness that is at least twice said
first thickness, and
said through opening (54) of each reinforcement
member (14) is formed in said projecting portion (52).

18. The bicycle rim (12) according to any one of claims
1 to 17, wherein
said base portion (50) of each of said reinforcement
members (14) includes a tapered section extending
around an outer periphery thereof.

19. The bicycle rim (12) according to any one of claims
1 to 18, wherein
said spoke attachment portion (26) of said rim (12)
has a substantially uniform radial thickness in an an-
nular area where said reinforcement members (14)
are fixed.

20. The bicycle rim (12) according to any one of claims
1 to 19, wherein
said spoke attachment portion (26) and said tire at-
tachment portion (24) are integrally formed together
as cone- �piece, unitary member that is separate from
said reinforcement members (14).

21. A method of making a bicycle rim (12), comprising;�
forming an annular rim (12) that includes an annular
tire attachment portion (24) and an annular spoke
attachment portion (26) fixedly coupled with the an-
nular tire attachment portion (24) to form an annular
hollow area (A), characterized by, �
fixedly coupling a plurality of reinforcement members
(14) to an exterior surface of the spoke attachment
portion (26) such that the reinforcement members
(14) are located exteriorly of the annular hollow area
(A) in a circumferentially spaced arrangement to ef-
fectively increase the thickness of the spoke attach-
ment portion (26); and
forming a plurality of attachment openings (28a, 28b)
with one of the attachment openings (28a, 28b) ex-
tending through one of the reinforcement members
(14) and through the spoke attachment portion (26)
of the rim (12).

22. The method according to claim 21, wherein
the forming of the attachment openings (28a, 28b)
occurs after the fixedly coupling the reinforcement
members (14) to the spoke attachment portion (26).

23. The method according to claim 21 or 22, further com-
prising
forming internal threads in the attachment openings
(28a, 28b).
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24. The method according to any one of claims 21 to 23,
wherein
the fixedly coupling of the reinforcement members
(14) to the annular spoke attachment portion (26) is
achieved by welding and/or by brazing.

25. The method according to any one of claims 21 to 24,
wherein
the forming of the annular rim (12) includes forming
the spoke attachment portion (26) with a pair of an-
nular side sections (30) extending radially outward
from an inner annular section (42) to form a first sub-
stantially U-�shaped cross-�sectional shape as viewed
in a transverse cross-�sectional direction, and
the forming of the annular rim (12) includes forming
the tire attachment portion (24) with a pair of annular
tire support sections (30) and an annular bridge sec-
tion (32) that extends between the tire support sec-
tions (30) to form a second substantially U-�shaped
cross-�sectional shape as viewed in the transverse
cross-�sectional direction.

26. The method according to claim 25, wherein
the annular side sections (30) and the inner annular
section (42) of the spoke attachment portion (26),
and the annular tire support sections (30) and the
annular bridge section (32) of the tire attachment por-
tion (24) are integrally formed together as cone-
piece, unitary member during the forming of the an-
nular rim (12).

27. The method according to claim 25 to 26, wherein
the plurality of attachment openings (28a, 28b) are
formed in the inner annular section (42) of the spoke
attachment portion (26).

28. The method according to any one of claims 25 to 27,
further comprising forming a single valve aperture
(34) in the annular bridge section (32) without form-
ing any other openings in the annular bridge section
(32); and
forming a single valve opening (44) in the spoke at-
tachment portion (26) that is aligned with the single
valve aperture (34) of the annular bridge section (32).

29. The method according to claim 27 or 28, further com-
prising
forming a plurality of circumferentially spaced ac-
cess openings (225) in the annular bridge section
(232) that are configured to be substantially aligned
in a radial direction with the plurality of attachment
openings (228a, 228b).

Patentansprüche

1. Fahrradfelge (12) umfassend:�

einen ringförmigen Reifenanbringabschnitt
(24), welcher angepasst ist, einen Reifen (18)
daran montiert zu haben;
einen ringförmigen Speichenanbringabschnitt
(26), fest gekoppelt mit dem Reifenanbringab-
schnitt (24), um einen ringförmigen Hohlraum
(A) auszubilden, wobei der Speichenanbringab-
schnitt (26) eine Vielzahl von in Umfangsrich-
tung beabstandeten Anbringöffnungen (28a,
28b) umfasst, wobei jede Anbringöffnung (28a,
28b) eine zentrale Achse (C) aufweist, dadurch
gekennzeichnet, dass

eine Vielzahl von getrennten Verstärkungselemen-
ten (14) fest an eine externe Fläche des Speichen-
anbringabschnitts (26) bei den Anbringöffnungen
(28a, 28b) gekoppelt ist, um die Dicke des Speichen-
anbringabschnitts (26) der Felge (12) bei den An-
bringöffnungen (28a, 28b) effektiv zu erhöhen, wo-
bei jedes der Verstärkungselemente (14) außerhalb
des Hohlraums (A) angeordnet ist und eine Durch-
gangsöffnung (54) aufweist, welche mit einer der An-
bringöffnungen (28a, 28b) ausgerichtet ist.

2. Fahrradfelge (12) gemäß Anspruch 1, wobei
jede der Durchgangsöffnungen (54) im Wesentli-
chen koinzident mit einer jeweiligen der Anbringöff-
nungen (28a, 28b) ist, wenn diese entlang der zen-
tralen Achse (C) mit der jeweiligen der Anbringöff-
nungen (28a, 28b) betrachtet wird.

3. Fahrradfelge (12) gemäß Anspruch 1 oder 2, wobei
jedes der Verstärkungselemente (14) eine bezüglich
des Ausmaßes maximale Überlappung aufweist,
welche den ringförmigen Speichenanbringabschnitt
(26) überlappt, welcher zumindest so groß ist, wie
das maximale transversale Ausmaß einer jeweiligen
der Anbringöffnungen (28a, 28b), gemessen von ei-
ner äußeren peripheren Kante des Verstärkungsele-
ments (14), zu der jeweiligen der Anbringöffnungen
(28a, 28b).

4. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
3, wobei
jedes der Verstärkungselemente (14) eine felgenzu-
gewandte Fläche (56a) aufweist, welche mit einer
Kontur der äußeren Fläche (48) des Speichenan-
bringabschnitts (26) korrespondiert.

5. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
4, wobei
jedes der Verstärkungselemente (14) an den Spei-
chenanbringabschnitt (26) geschweißt ist.

6. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
5, wobei
jedes der Verstärkungselemente (14) um eine äu-
ßere Peripherie davon herum geschweißt ist, welche
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von einer jeweiligen der Anbringöffnungen (28a,
28b) beabstandet ist.

7. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
6, wobei
jedes der Verstärkungselemente (14) auf den Spei-
chenanbringabschnitt (26) gelötet ist.

8. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
7, wobei
jedes der Verstärkungselemente (14) um eine äu-
ßere Peripherie davon herum gelötet ist, welche von
einer jeweiligen der Anbringöffnungen (28a, 28b) be-
abstandet ist.

9. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
8, wobei
jede der Anbringöffnungen (28a, 28b) des Speichen-
anbringabschnitts (26) ein Gewinde umfasst und die
Durchgangsöffnung (54) von jedem der Verstär-
kungselemente (14) ein Gewinde umfasst.

10. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
8, wobei
jede der Anbringöffnungen (28a, 28b) des Speichen-
anbringabschnitts (26) kein Gewinde umfasst und
die Durchgangsöffnung (54) von jedem der Verstär-
kungselemente (14) kein Gewinde umfasst.

11. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
10, wobei
der Speichenanbringabschnitt (26) ein Paar ringför-
miger Seitensektionen (30) umfasst, welche sich ra-
dial nach außen von einer inneren ringförmigen Sek-
tion (42) erstrecken, um eine erste, im Wesentlichen
U-�förmige Querschnittsgestalt auszubilden, wenn
diese in einer transversen Querschnittsrichtung be-
trachtet wird; und
der Reifenanbringabschnitt (24) ein Paar ringförmi-
ger Reifenstützsektionen (30) umfasst und eine ring-
förmige Brückensektion (32), welche sich zwischen
den Reifenstützsektionen (30) erstreckt, um eine
zweite, im Wesentlichen U-�förmige Querschnittsge-
stalt auszubilden, wenn diese in der transversen
Querschnittsrichtung betrachtet wird, um den ring-
förmigen Hohlraum (A) zusammen mit dem Spei-
chenanbringabschnitt (26) auszubilden.

12. Fahrradfelge (12) gemäß Anspruch 11, wobei
die ringförmige Brückensektion (32) frei von Öffnun-
gen ist, außer für eine einzige Ventilaussparung (34),
die darin ausgebildet ist; und
der Speichenanbringabschnitt (26) eine Ventilöff-
nung (44) umfasst, welche mit der einzigen Ventil-
aussparung (34) der ringförmigen Brückensektion
(32) ausgerichtet ist.

13. Fahrradfelge (12) gemäß Anspruch 11 oder 12, wo-

bei
die ringförmigen Seitensektionen (30) und die innere
ringförmige Sektion (42) des Speichenanbringab-
schnitts (26) und die inneren Reifenstützsektionen
(30) und die ringförmige Brückensektion (32) des
Reifenanbringabschnitts (24) integral zusammen als
ein einstückiges, einheitliches Element ausgebildet
sind, welches von den Verstärkungselementen (14)
getrennt ist.

14. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
13, wobei
die Anbringöffnungen (28a, 28b) in einer inneren
ringförmigen Sektion (42) des Speichenanbringab-
schnitts (26) ausgebildet sind, wobei der Speichen-
anbringabschnitt (26) eine innere radiale Peripherie
der Felge (12) ausbildet, so dass die zentralen Ach-
sen (C) der Anbringöffnungen (28a, 28b) sich in einer
im Wesentlichen radialen Richtung der Felge (12)
erstrecken.

15. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
14, wobei
jedes der Verstärkungselemente (14) eine symme-
trische Gestalt relativ zu einer Mittelebene (P) der
Felge (12) aufweist, und
jedes der Verstärkungselemente (14) eine symme-
trische Gestalt relativ zu einer Mittelradialebene da-
von aufweist, welche senkrecht zur Mittelebene (P)
ist.

16. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
15, wobei
jedes der Verstärkungselemente (14) ein maximales
Gesamtumfangausmaß umfasst, welches zumin-
dest so groß ist, wie ein maximales Gesamtaxialaus-
maß davon.

17. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
16, wobei
jedes der Verstärkungselemente (14) einen Basis-
abschnitt (50) mit einer ersten Dicke umfasst und
einem zentralen Vorsprungabschnitt (52), sich radial
nach innen erstreckend von dem Basisabschnitt
(50), wobei der Vorsprungabschnitt (52) eine zweite
Dicke umfasst, welche zumindest zweimal so groß
ist, wie die erste Dicke, und
wobei die Durchgangsöffnung (54) jedes Verstär-
kungselements (14) in dem Vorsprungabschnitt (52)
ausgebildet ist.

18. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
17, wobei
der Basisabschnitt (50) von jedem der Verstärkungs-
elemente (14) eine verjüngte Sektion umfasst, sich
um die äußere Peripherie davon herum erstreckend.

19. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
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18, wobei
der Speichenanbringabschnitt (26) der Felge (12) ei-
ne im Wesentlichen einheitliche radiale Dicke in ei-
nem ringförmigen Bereich umfasst, bei welchem die
Verstärkungselemente (14) befestigt sind.

20. Fahrradfelge (12) gemäß einem der Ansprüche 1 bis
19, wobei
der Speichenanbringabschnitt (26) und der Reifen-
anbringabschnitt (24) zusammen integral als koni-
sches, einheitliches Element ausgebildet sind, wel-
ches von den Verstärkungselementen (14) getrennt
ist.

21. Verfahren zur Herstellung einer Fahrradfelge (12),
umfassend:�

Ausbilden einer ringförmigen Felge (12), welche
einen ringförmigen Reifenanbringabschnitt (24)
umfasst und einen ringförmigen Speichenan-
bringabschnitt (26), welcher fest mit dem ring-
förmigen Reifenanbringabschnitt (24) gekoppelt
ist, um einen ringförmigen Hohlraum (A) auszu-
bilden, gekennzeichnet durch

festes Koppeln einer Vielzahl von Verstärkungsele-
menten (14) an eine äußere Fläche des Speichen-
anbringabschnitts (26), so dass die Verstärkungs-
elemente (14) außerhalb des ringförmigen Hohl-
raums (A) in einer in Umfangsrichtung beabstande-
ten Anordnung angeordnet sind, um die Dicke des
Speichenanbringabschnitts (26) effektiv zu erhöhen;
und
Ausbilden einer Vielzahl von Anbringöffnungen
(28a, 28b), wobei sich eine der Anbringöffnungen
(28a, 28b) durch eines der Verstärkungselemente
(14) und durch den Speichenanbringabschnitt (26)
der Felge (12) erstreckt.

22. Verfahren gemäß Anspruch 21, wobei
das Ausbilden der Anbringöffnungen (28a, 28b)
nach dem festen Koppeln der Verstärkungselemen-
te (14) an den Speichenanbringabschnitt (26) ge-
schieht.

23. Verfahren gemäß Anspruch 21 oder 22, des Weite-
ren umfassend: �

Ausbilden von Innengewinden in den Anbring-
öffnungen (28a, 28b).

24. Verfahren gemäß einem der Ansprüche 21 bis 23,
wobei
das feste Koppeln der Verstärkungselemente (14)
an den ringförmigen Speichenanbringabschnitt (26)
mittels Schweißens und/�oder Lötens erreicht wird.

25. Verfahren gemäß einem der Ansprüche 21 bis 24,

wobei
das Ausbilden der ringförmigen Felge (12) ein Aus-
bilden des Speichenanbringabschnitts (26) umfasst
mit einem Paar ringförmiger Seitensektionen (30),
sich radial nach außen von einer inneren ringförmi-
gen Sektion (42) erstreckend, um eine erste im We-
sentlichen U-�förmige Querschnittsgestalt auszubil-
den, wenn diese in einer transversen Querschnitts-
richtung betrachtet wird, und
das Ausbilden der ringförmigen Felge (12) ein Aus-
bilden des Reifenanbringabschnitts (24) umfasst,
mit einem Paar ringförmiger Reifenstützsektionen
(30) und einer ringförmigen Brückensektion (32),
welche sich zwischen den Reifenstützsektionen (30)
erstreckt, um eine zweite im Wesentlichen U- �förmige
Querschnittsgestalt auszubilden, wenn diese in der
transversen Querschnittsrichtung betrachtet wird.

26. Verfahren gemäß Anspruch 25, wobei
die ringförmigen Seitensektionen (30) und die innere
ringförmige Sektion (42) des Speichenanbringab-
schnitts (26) und die ringförmigen Reifenstützsektio-
nen (30) und
die ringförmige Brückensektion (32) des Reifenan-
bringabschnitts (24) zusammen integral als ein ko-
nisches, einheitliches Element während des Ausbil-
dens der ringförmigen Felge (12) ausgebildet wer-
den.

27. Verfahren gemäß Anspruch 25 bis 26, wobei
die Vielzahl von Anbringöffnungen (28a, 28b) in der
inneren ringförmigen Sektion (42) des Speichenan-
bringabschnitts (26) ausgebildet werden.

28. Verfahren gemäß einem der Ansprüche 25 bis 27,
des Weiteren umfassend:�

Ausbilden einer einzigen Ventilaussparung (34)
in der ringförmigen Brückensektion (32) ohne
Ausbilden jeglicher anderer Öffnungen in der
ringförmigen Brückensektion (32); und
Ausbilden einer einzigen Ventilöffnung (44) in
dem Speichenanbringabschnitt (26), welche mit
der einzigen Ventilaussparung (34) der ringför-
migen Brükkensektion (32) ausgerichtet ist.

29. Verfahren gemäß Anspruch 27 oder 28, des Weite-
ren umfassend: �

Ausbilden einer Vielzahl von in Umfangsrich-
tung beabstandeten Zugriffsöffnungen (225) in
der ringförmigen Brückensektion (232), welche
konfiguriert sind, um im Wesentlichen in einer
radialen Richtung mit der Vielzahl der Anbring-
öffnungen (228a, 228b) ausgerichtet zu sein.

25 26 



EP 1 486 352 B1

15

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Jante de bicyclette (12) comprenant : �

une partie d’attache de pneu annulaire (24)
agencée pour qu’un pneu (18) y soit monté;
une partie d’attache de rayon annulaire (26) cou-
plée fixement à la partie d’attache de pneu (24)
pour former une zone annulaire creuse (A), la
partie d’attache de rayon (26) comprenant une
pluralité d’ouvertures d’attache espacées de
manière circonférentielle (28a, 28b), chaque
ouverture d’attache (28a, 28b) ayant un axe cen-
tral (C), caractérisée en ce que

une pluralité d’organes de renfort séparés (14) est
couplée fixement à une surface extérieure de la par-
tie d’attache de rayon (26) au niveau des ouvertures
d’attache (28a, 28b) pour augmenter efficacement
l’épaisseur de la partie d’attache de rayon (26) de la
jante (12) au niveau des ouvertures d’attache (28a,
28b), chacun des organes de renfort (14) étant situé
à l’extérieur de la zone creuse (A) et ayant une ouver-
ture traversante (54) qui est alignée avec une des
ouvertures d’attache (28a, 28b).

2. Jante de bicyclette (12) selon la revendication 1,
dans laquelle chacune des ouvertures traversantes
(54) est sensiblement alignée avec une respective
des ouvertures d’attache (28a, 28b) lorsque vue le
long de l’axe central (C) de ladite une respective des
ouvertures d’attache (28a, 28b).

3. Jante de bicyclette (12) selon la revendication 1 où
2, dans laquelle chacun des organes de renfort (14)
a un recouvrement maximum en dimension qui re-
couvre la partie d’attache de rayon annulaire (26),
qui est au moins aussi large qu’une dimension trans-
verse maximum d’une respective des ouvertures
d’attache (28a, 28b) lorsque mesuré à partir d’une
arête périphérique externe de l’organe de renfort
(14) vers ladite une respective des ouvertures d’at-
tache (28a, 28b).

4. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 3, dans laquelle chacun des or-
ganes de renfort (14) a une surface faisant face à la
jante (56a) qui correspond à un contour de la surface
extérieure (48) de la partie d’attache de rayon (26)

5. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 4, dans laquelle chacun des or-
ganes de renfort (14) est soudé à la partie d’attache
de rayon (26).

6. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 5, dans laquelle chacun des or-
ganes de renfort (14) est soudé autour d’une péri-

phérie externe qui est espacée de l’une respective
des ouvertures d’attache (28a, 28b).

7. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 6, dans laquelle chacun des or-
ganes de renfort (14) est brasé sur la partie d’attache
de rayon (26).

8. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 7, dans laquelle chacun des or-
ganes de renfort (14) est brasé autour d’une péri-
phérie externe qui est espacée de l’une dite respec-
tive des ouvertures d’attache (28a, 28b).

9. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 8, dans laquelle chacune des
ouvertures d’attache (28a, 28b) de la partie d’attache
de rayon (26) est filetée, et l’ouverture traversante
(54) de chacun des organes de renfort (14) est file-
tée.

10. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 8, dans laquelle chacune des
ouvertures d’attache (28a, 28b) de la partie d’attache
de rayon (26) est non filetée, et l’ouverture traver-
sante (54) de chacun des organes de renfort (14)
est non filetée.

11. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 10, dans laquelle la partie d’atta-
che de rayon (26) comprend une paire de sections
latérales annulaires (30) s’étendant radialement
vers l’extérieur à partir d’une section annulaire inter-
ne (42), pour former une première forme en coupe
sensiblement en forme de U comme vue dans une
direction de coupe transverse, et
la partie d’attache de pneu (24) comprend une paire
de sections de support de pneu annulaires (30) et
une section pontée annulaire (32) qui s’étend entre
les sections de support de pneu (30) pour former
une deuxième forme en coupe sensiblement en for-
me de U lorsque vue dans la direction en coupe
transverse, afin de former la zone creuse annulaire
(A) avec la partie d’attache de rayon (26).

12. Jante de bicyclette (12) selon la revendication 11,
dans laquelle la section pontée annulaire (32) n’a
pas d’ouverture, sauf une ouverture de valve unique
(34) qui y est formée ; et la partie d’attache de rayon
(26) comprend une ouverture de valve (44) alignée
avec l’ouverture de valve unique (34) de la section
pontée annulaire (32).

13. Jante de bicyclette (12) selon la revendication 11 ou
12, dans laquelle les sections latérales annulaires
(30) et la section annulaire interne (42) de la partie
d’attache de rayon (26), et les sections de support
de pneu annulaires (30) et la section pontée annu-
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laire (32) de la partie d’attache de pneu (24) sont
entièrement formées d’un seul organe unitaire, en
un seul morceau, qui est séparé des organes de ren-
fort (14).

14. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 13, dans laquelle les ouvertures
d’attache (28a, 28b) sont formées dans une section
annulaire interne (42) de la partie d’attache de rayon
(26) qui forme une périphérie radiale interne de la
jante (12), de sorte que les axes centraux (C) des
ouvertures d’attache (28a, 28b) s’étendent dans une
direction sensiblement radiale de la jante (12).

15. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 14, dans laquelle
chacun des organes de renfort (14) a une forme sy-
métrique par rapport à un plan médian (P) de la jante
(12), et
chacun des organes de renfort (14) a une forme sy-
métrique par rapport à un plan radial médian de cha-
cun des organes de renfort qui est perpendiculaire
au plan médian (P).

16. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 15, dans laquelle chacun des or-
ganes de renfort (14) a une dimension circonféren-
tielle totale maximale au moins aussi large qu’une
de ses dimensions axiales totales maximales.

17. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 16 dans laquelle
chacun des organes de renfort (14) a une partie de
base (50) avec une première épaisseur et une partie
en saillie (52) centrale s’étendant radialement vers
l’intérieur à partir de la partie de base (50), la partie
en saillie �(52) ayant une deuxième épaisseur qui est
au moins le double de la première épaisseur, et
l’ouverture traversante (54) de chaque organe de
renfort (14) est formée dans la partie en saillie (52).

18. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 17, dans laquelle la partie de base
(50) de chacun des organes de renfort (14) com-
prend une section en biseau s’étendant autour de
l’une de ses périphéries externes.

19. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 18, dans laquelle la partie d’atta-
che de rayon (26) de la jante (12) a une épaisseur
radiale sensiblement uniforme dans une zone annu-
laire dans laquelle les organes de renfort (14) sont
fixés.

20. Jante de bicyclette (12) selon l’une quelconque des
revendications 1 à 19, dans laquelle
la partie d’attache de rayon (26) et la partie d’attache
de pneu (24) sont intégralement formées comme un

organe unitaire, en forme de cône, qui est séparé
des organes de renfort (14).

21. Procédé de fabrication d’une jante de bicyclette (12)
comprenant :�

la formation d’une jante annulaire (12) qui com-
prend une partie d’attache de pneu annulaire
(24) et une partie d’attache de rayon annulaire
(26), couplée fixement à la partie d’attache de
pneu annulaire (24) pour former une zone creu-
se annulaire (A), caractérisé par
le couplage, fixement, d’une pluralité d’organes
de renfort (14) à une surface extérieure de la
partie d’attache de rayon (26) de sorte que les
organes de renfort (14) sont situés à l’extérieur
de la zone creuse annulaire (A), selon un agen-
cement dans lequel les organes de renfort sont
espacés circonférentiellement pour augmenter
efficacement l’épaisseur de la partie d’attache
de rayon (26) ; et
la formation d’une pluralité d’ouvertures d’atta-
che (28a, 28b) avec l’une des ouvertures d’at-
tache (28a, 28b) s’étendant à travers l’un des
organes de renfort (14) et à travers la partie d’at-
tache de rayon (26) de la jante (12).

22. Procédé selon la revendication 21, dans lequel la
formation des ouvertures d’attache (28a, 28b) a lieu
après le couplage, fixement, des organes de renfort
(14) à la partie d’attache de rayon (26).

23. Procédé selon la revendication 21 ou 22, compre-
nant en outre la formation de filetages internes dans
les ouvertures d’attache (28a, 28b).

24. Procédé selon l’une quelconque des revendications
21 à 23, dans lequel le couplage, fixement, des or-
ganes de renfort (14) à la partie d’attache de rayon
annulaire (26) est réalisé par soudage et/ou brasage.

25. Procédé selon l’une quelconque des revendications
21 à 24, dans lequel la formation de la jante annulaire
(12) comprend la formation de la partie d’attache de
rayon (26) avec une paire de sections latérales an-
nulaires (30) s’étendant radialement vers l’extérieur
à partir d’une section annulaire interne (42), pour
former une première forme en coupe sensiblement
en forme de U lorsque vue dans une direction en
coupe transverse, et
la formation de la jante annulaire (12) comprend la
formation de la partie d’attache de pneu (24) avec
une paire de sections de support de pneu (30) an-
nulaires et une section pontée annulaire (32) qui
s’étend entre les sections de support de pneu (30)
pour former une deuxième forme en coupe sensi-
blement en forme de U, lorsque vue dans la direction
en coupe transverse.
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26. Procédé selon la revendication 25, dans lequel les
sections latérales annulaires (30) et la section an-
nulaire interne (42) de la partie d’attache de rayon
(26) et les sections de support de pneu annulaires
(30) et la section pontée annulaire (32) de la partie
d’attache de pneu (24) sont intégralement formées
comme un organe unitaire, en forme de cône, pen-
dant la formation de la jante annulaire (12).

27. Procédé selon la revendication 25 à 26, dans lequel
la pluralité d’ouvertures d’attache (28a, 28b) est for-
mée dans la section annulaire interne (42) de la par-
tie d’attache de rayon (26).

28. Procédé selon l’une quelconque des revendications
25 à 27, comprenant en outre
la formation d’une ouverture de valve unique (34)
dans la section pontée annulaire (32) sans former
d’autres ouvertures dans la section pontée annulaire
(32), et
la formation d’une ouverture de valve unique (44)
dans la partie d’attache de rayon (26), qui est alignée
avec l’ouverture de valve unique (34) de la section
pontée annulaire (32).

29. Procédé selon la revendication 27 ou 28, compre-
nant en outre la formation d’une pluralité d’ouvertu-
res d’accès espacées de manière circonférentielle
(225) dans la section pontée annulaire (232), les
ouvertures d’accès étant configurées pour être sen-
siblement alignées dans une direction radiale avec
la pluralité d’ouvertures d’attache (228a, 228b).
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